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  Type 2 diabetes (T2DM) is a growing health concern among American Indian 
populations.  Many behavioral risk factors for T2DM are influenced by the family unit.  
Purpose: The purpose of this study was to assess the influence of certain parent/guardian 
variables on youth type 2 diabetes risk factors. Methods: The parents/guardians of 10-14 
year old Northern Plains American Indian youth (n=37) were surveyed regarding their 
knowledge for physical activity and nutrition, support behaviors for physical activity and 
nutrition in their youth, and their individual physical activity and nutrition behaviors.  
Youth variables including physical activity behavior, dietary behavior, and body mass 
index percentile-for-age (BMI %ile) were also collected. Results: Higher levels of 
parent/guardian physical activity support were correlated with higher youth BMI %ile (r= 
0.433, p=0.013).  Parent/guardian nutrition support was also significantly correlated with 
higher youth BMI %ile as well (r=0.406, p=0.021).   Parent/guardian physical activity 
support and nutrition support were not significantly correlated (p>0.05) with youth 
physical activity behavior or dietary behavior.  Parent/guardian knowledge about physical 
activity and nutrition was not associated with youth physical activity, youth dietary 
intake, or youth BMI %ile.  Parent/guardian nutrition behaviors and physical activity 
behaviors were also not significantly correlated with youth physical activity, dietary 
intake, or BMI %ile. Discussion: The results for parent/guardian support to be associated 
with higher youth BMI %ile were unexpected and deserve attention in future research to 
evaluate the motivating forces behind parent/guardian support of youth physical activity 
and nutrition.  Although parents/guardians have an influential role in the lives of 
adolescents, this role did not translate broadly to measurable outcomes concerning T2DM 
risk factors for the 10-14 year old Northern Plains American Indian youth in the study.  
While this study was not conclusive regarding the influence of parent/guardian factors on 
youth disease risk factors, this topic merits further research in light of the increasing 
incidence of T2DM among American Indian youth.   
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CHAPTER ONE: INTRODUCTION  
Introduction 
 A concerning health trend is occurring in the United States: people are less active 
and have poorer diets than in previous decades.  Obesity and obesity related diseases are 
reaching epidemic proportions in the United States 
(10)
.  Obesity is strongly associated 
with risk factors for many diseases and conditions including high blood pressure, high 
cholesterol, coronary heart disease, stroke, and type 2 diabetes.  American Indian and 
Alaska Native populations have been impacted the most by increasing rates of type 2 
diabetes.  The Centers for Disease Control and Prevention (CDC) recently reported that 
American Indians and Alaska Natives are 2.6 times more likely to have diabetes than 
non-Hispanic whites of a similar age 
(9)
.  Type 2 diabetes rose in the American Indian 
population by 46% between 1990 and 1998 compared to 29.3% of Caucasian adults in a 
nationwide study over the same years 
(9, 31)
.  American Indian adolescents had the largest 
increase in type 2 diabetes among all subgroups reported
 (9)
; fifteen to nineteen year old 
females had a 60% increase and 15-19 year old males exhibited an 81% increase in type 2 
diabetes between 1990 and 1998 
(31)
.  During this time period, the prevalence of type 2 
diabetes among 15-19 year old American Indians rose from 3.2 to 5.4 cases per 1,000, 
while individuals under 15 years of age maintained a low prevalence rate of 1.2 per 1,000 
(4)
.  A 2003 study of cardiovascular disease risks reported 
(19)
  that American Indians in 
Montana had two to three times higher prevalence of type 2 diabetes than non-Hispanic 
whites, with 16% of Montanan Indian adults being diagnosed with the disease.  Of the 
adults who did not have diabetes, many exhibited risk factors for developing diabetes.  
For example, 70% of Montanan Indian adults were overweight and 77% had a family 
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history of type 2 diabetes
 (19)
.  In  1999, 30% of Montanan Indian adult males and 35% of 
Montanan Indian adult females were obese with a body mass index (BMI) of greater than 
30.0 kg/m
2 (19)
.  The prevalence rate of diabetes in Montana American Indian youth less 
than 19 years of age is 2.3% 
(19)
.  A recent study reported that 56% of American Indian 
youth in the K-12
th
 grades attending schools on or near three Montana reservations were 
overweight or obese 
(8)
.  These rates are much higher than the national average for non-
Hispanic, white youth 
(11)
. Although it is encouraging that diabetes prevalence rates are 
much lower in Montana Native American youth than adults, the prevalence of 
overweight/obesity in K-12
th
 grade Indian students, as well as the increases in incidence 
of type 2 diabetes among young people, is alarming. 
Youth who are overweight are more likely to become obese or develop obesity 
related diseases as adults 
(22, 26)
.  Specifically, overweight youth have a 70% chance of 
being obese in their adulthood.  If a child has one or more overweight or obese parent, the 
child has an 80% chance of being obese as an adult
 (12)
.  In 1999, approximately one in 
every three American Indian and Alaska Native adults was obese by CDC standards 
(17)
.  
Therefore, it is crucial to establish and put into practice methods to decrease obesity and 
disease risks for American Indians 
(24) 
, particularly for American Indian youth.     
 National programs and resources such as the “Diabetes Prevention Program” 
(DPP), “Honoring the Gift of Heart Health” 
(22)
 and “Just Move It!” 
(26)
 address health 
disparities in American Indian communities.  However, few programs specifically target 
youth and their families together in an effort to stem the increasing prevalence of obesity 
and obesity-related disease in the communities.  The three aforementioned programs 
primarily target adults, thereby reducing the potential impact of the presented information 
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on native youth.  For example, 11% of the participants in the DPP multi-center trial were 
American Indian adults with pre-diabetes from the southwestern United States.  The 16-
session DPP program focused on nutrition, physical activity, and lifestyle modifications 
and behavior sessions for these topics were administered to the participants by a trained 
lifestyle coach.  The DPP group decreased their dietary fat to 25% of total kcal and 
increased their physical activity to 150 min/wk reduced their risk of type 2 diabetes by 
58% compared to the placebo group 
(27)
.  The control group taking glucose lowering 
medications exhibited a 38% decrease in type 2 diabetes risk compared to the placebo 
group.  “Honoring the Gift of Heart Health” is a ten-lesson curriculum for educating 
American Indian adults about heart disease prevention through activity and nutrition 
(22)
.  
There are no published studies on the efficacy of this program.  “Just Move It!” 
(26)
 is a 
campaign organized in American Indian communities with the support of the National 
Indian Health Board, National Congress of American Indians, and Nike.  Organizations 
that are sponsoring walks, fun runs, health fairs, or other health awareness events can 
post their information on the Just Move It! site for people to see.  While many of the 
sponsored programs are inclusive of all ages, the website itself is geared towards adults  
While adults can successfully engage in lifestyle interventions for health behavior 
changes, youth are often not responsible for, or capable of, changing some health-related 
aspects of their lives
 (13)
.  Parents and guardians play an integral role in the eating and 
exercise habits within the home and extra-curricular environment 
(3, 5, 13)
.  Children whose 
parents/guardians support nutrition and create opportunities for healthy eating, as well as 
model healthy behaviors, are more likely to make healthy nutritional choices 
(49)
.  Since 
parents/guardians mediate the nutrition and exercise environment in the home, how can 
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they be encouraged to adopt supportive behaviors?  Parents/guardians contribute to the 
health behaviors of their children in many different ways.  Parental knowledge, 
establishment of the home health environment, role model behavior, general parenting 
style all influence youth nutrition, physical activity, and sedentary behavior 
(14)
.  Borra et 
al 
(7) 
reported that youth health-education should involve the family unit and address 
negative connotations about “healthy eating” and “activity” among both youth and their 
parents/guardians.  Parents and guardians can also be made aware of things that are 
considered supportive health behaviors such as having readily available fruits and 
vegetables for snacks, not providing high-fat or high-sugar foods, encouraging physical 
activity, and discouraging sedentary behaviors like video games and other “screen” 
activities 
(15, 49)
.    
Community based research indicates that combining the knowledge and support 
of health care workers, parents/guardians, respected adults, and children/adolescents is an 
effective way to decrease obesity and obesity related diseases in American Indian 
adolescents and adults 
(13, 14, 15)
.  No research has been directed at determining the 
relationships between parent/guardian factors and youth behaviors and characteristics that 
are considered risk factors for type-2 diabetes.  This study will specifically address the 
need for bringing adults and youth together in dialogues about health by assessing if 
modifiable parent/guardian factors such as knowledge of nutrition and activity, support of 
their child’s nutrition and activity, and nutrition and physical activity behaviors are 
related to risk factors for type-2 diabetes in 10-14 year old Northern Plains Indian youth. 
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Problem Statement 
 Parents/guardians often have the greatest influence on the nutritional and activity 
habits of youth.  Youth have less control over making lifestyle modifications than adults.  
How do parent/guardian knowledge, parent/guardian support, and parent/guardian 
behaviors influence a child’s ability to engage in healthy physical activity and nutrition 
behaviors? 
 Conventional wisdom indicates parents/guardians who have more knowledge of 
the benefits and features of healthy eating and activity will pass that knowledge down to 
their children through habit forming health behaviors.  However, there is little research 
supporting the belief that knowledge of healthy behaviors translates to support of healthy 
behaviors.      
 While several research projects have investigated the relationships between 
various socio-economic and demographic factors and child health, there has been 
minimal research on the relationships between parent/guardian knowledge, support, and 
behavior and child health, especially in the American Indian population. 
Research Hypotheses 
1. Parent/guardian knowledge of nutrition and physical activity will correlate 
with parent/guardian nutrition and physical activity behaviors. 
2. Parent/guardian knowledge of nutrition and physical activity will correlate 
with parent/guardian support of youth nutrition and physical activity. 
3. Parent/guardian knowledge of nutrition and physical activity will correlate 
with diabetes risk factors in 10-14 year old Northern Plains American Indian 
youth. 
6 
 
4. Parent/guardian support of youth nutrition and physical activity will correlate 
with diabetes risk factors in 10-14 year old Northern Plains American Indian 
youth. 
Significance/Rationale of Study  
 As the prevalence and health care cost of obesity and obesity related diseases 
among American Indians rises, there is a pressing need for education and prevention 
strategies for these conditions.  Researchers have the responsibility to build upon the 
themes that previous studies have left unaddressed.  Very little research has examined 
relationships between parent/guardian health behavior knowledge and support and 
implications of parent/guardian knowledge and support on youth disease risks, and there 
are no studies reporting these relationships in American Indian populations.  This study 
will address these points by building on previous research from non-American Indian 
populations.  The results of this study could inform future health-promotion programs 
that attempt to decrease risk for obesity-related disease in future generations of American 
Indians.  According to Everett Rhoades (former Assistant Surgeon General), “A 
gathering momentum of federal and community efforts directed toward diabetes offers a 
basis for some optimism that this terrible epidemic [of diabetes among American Indians] 
will ultimately be controlled 
(25)
.”  This study is the product of that momentum and will 
hopefully contribute to the decline of diabetes among American Indians. 
 
Limitations 
1. The knowledge, attitudes, and behaviors surveys were adapted from previous 
studies.  Some of these surveys were validated for use in American Indian 
youth, while others were not.  They were pilot tested using an appropriate test 
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group before being implemented in the study; but they were not validated 
instruments.  
2. Parents/guardians were recruited through the JOURNEY to Native Youth 
Health program.  They were contacted by telephone, at their place of 
work/residence, or when they brought their youth in to the clinic for blood 
draw measurements required for the JOURNEY program.  Unfortunately, 
parents/guardians were not always reachable or available to participate which 
limited the sample size beyond what was originally expected.   
3. While no parents/guardians opted out of the study once they were approached 
by the researcher, the youth did not always complete all necessary measures.  
Attrition and measurement refusal were reduced by thoroughly explaining the 
risks and benefits of the program and associated measures and allowing 
people a chance to reschedule for other times.  Youth were followed up 
multiple times to encourage their completion of measures.   
Delimitations 
 This study included 37 parents/guardians of youth participating in the JOURNEY 
to Native Youth Health program.  The youth were between the ages of 10 and 14 years 
and in the 5
th
-8
th
 grades at schools on two Montana Northern Plains Indian Reservations.  
Study participants were all tribally enrolled members.  Students were randomly selected 
from class lists and contacted to confirm eligibility and willingness to participate.  An 
adult family member of each participant was contacted to participate in measures for the 
project with the youth.  These adults were parents, legal guardians, or other primary 
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caregivers to the children who were able to complete the pencil-and-paper or researcher 
administered surveys. 
Definition of Terms  
The following is a list of terms and their functional definitions for the purpose of this 
project.   
 Parent/Guardian:  
The primary caregiver of a child.  This could include, but is not limited to: a 
biological parent, an extended family member, or a legal guardian.  This person is 
often, but not necessarily, the person who makes most of the household decisions 
about physical activity and nutrition.   
Parent/Guardian knowledge:   
Parent/guardian score on a survey adapted to assess knowledge of general and 
youth-specific nutrition and physical activity. 
 Parent/Guardian support: 
Parent/guardian score on a survey adapted to assess behaviors that have been 
indicated as “supportive” in previous studies.  This is not a measure of emotional 
support or love, but simply an assessment of behaviors that support or encourage 
nutrition and physical activity in youth. 
Parent/Guardian health behaviors: 
Parent/guardian nutrition behavior (percentage of total dietary intake (kcals) from 
fat) and physical activity (MET-hr/week).   
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Youth type-2 diabetes risk factors:  
The American Diabetes Association’s risk factors for type-2 diabetes in youth 
include Body Mass Index (BMI) percentile-for age categories: at risk for 
overweight: >85%- <95%, overweight: >95%-<97%,  and obese: >97%, ethnicity 
(being American Indian),and family history 
(2)
.
  
Physical inactivity and a dietary 
total fat intake of >30% total kcal from fat can increase risk for 
overweight/obesity.  Thus, these two variables are indirectly related to risk for 
type 2 diabetes.  Increasing physical activity among youth has been shown to 
decrease type 2 diabetes
(28)
,
 
but more research is needed to determine the 
necessary type, frequency, and duration for disease prevention in American Indian 
youth.  Being American Indian (ethnicity) and having one or more first- or 
second-degree relative with type 2 diabetes (genetics) are also risk factors for 
diabetes. Low socio-economic status and poverty have also been associated with 
type 2 diabetes risk 
(30)
. These conditions are prevalent on all seven Montana 
Indian reservations. There are more risk factors associated with type 2 diabetes 
than those listed here, but dietary fat intake, physical activity, and BMI percentile-
for-age will be the focus variables for this study. 
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CHAPTER TWO: REVIEW OF LITERATURE 
Introduction 
 In light of the growing obesity problem among youth in the United States and 
worldwide, many research teams have set out to investigate risks and precursors to this 
health problem.  While it is well documented that engaging in minimal amounts of 
physical activity and eating high-caloric, high-fat foods leads to higher levels of body fat, 
higher BMI, and greater disease risks 
(11)
, the relationship between parent/guardian 
behaviors and youth health behaviors that impact health risk has not been thoroughly 
examined.  This literature review covers topic areas reporting the relationships between 
parent/guardian health knowledge and support of healthy behaviors and child health 
behaviors, obesity, or obesity-related disease risks.  Additionally, this literature review 
addresses previous research that has established a link between parent/guardian physical 
activity or nutrition behaviors and youth health outcomes. 
 The topics to be covered are: 1) studies that have examined the implications of 
parent/guardian knowledge of youth health behaviors, 2) studies that have investigated 
the role of parent/guardian support for youth health behaviors, and 3) studies that have 
assessed the relationship of parent/guardian behavior modeling on youth health 
behaviors.  The scarcity of relevant health research among American Indian populations 
precluded the exclusive overview of American Indian and Alaska Native specific studies 
in this review.  Studies that sampled a multi-ethnic population were selected when 
available over studies that focused solely on Caucasian or non-Hispanic white 
populations.  While the literature review will detail previous studies, it will also point out 
deficiencies and gaps leading to the research questions and the current study proposal.   
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Implications of Parent/Guardian Knowledge for Supporting Youth Health Behaviors 
 In the qualitative phase of a multi-part study, Borra et al. 
(7) 
conducted 16 focus 
groups in Chicago, IL and Baltimore, MD with parents, teachers, and children to 
determine knowledge and attitudes about nutrition and activity, healthful lifestyles, and 
health education strategies.  The participants were a mix of ethnic, socioeconomic, and 
other demographic backgrounds.  Results showed that parents did not believe that 
childhood overweight was a problem unless it prevented children from keeping up 
physically or socially with their peers 
(7)
.  Reasons cited for parents not taking action 
regarding childhood overweight included 1) belief that the child would outgrow the 
excess weight, 2) lack of knowledge of how to effectively support their child, or 3) fear 
that they would inadvertently contribute to unhealthy eating patterns in their children 
such as anorexia nervosa 
(7)
.  Of the parents who acknowledged the problem of childhood 
overweight, many expressed a reluctance to intervene with their child saying that they 
needed to “pick their battles” (with the child) and downplayed the significance of their 
child’s weight.  Also, parents who were themselves overweight felt hypocritical about 
addressing their children’s weight when they were not “practicing what they preached.”  
A key concept from the parent focus groups emphasized a feeling of helplessness 
(7)
.  
Parents felt that if they did not provide the unhealthy snacks that the children wanted, 
they would just go to a friend’s house or somewhere else where they could get the foods.  
Parents expressed that while they believed it was their responsibility to ensure their 
children develop healthy habits, they did not know how to motivate children to eat right 
and be more active 
(7)
.   
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 The next phase of this study implemented a communications program for parents 
and children to engage in healthier lifestyles 
(7)
.  Some of the communication components 
included fact sheets on healthy foods and increasing physical activity, referrals to 
community experts (dieticians, doctors, recreation experts), websites geared specifically 
toward parents and children with fun interactive tips for activity and eating healthier 
(including motivational incentives like music downloads), and community support 
resources for parents and children 
(7)
.  The community support resources included 
networking for youth physical activity, fitness programs, and community health classes.  
While the study did not specifically measure the role of parental influences on youth 
health or health behaviors, the focus group data show many parents felt they lacked 
knowledge or skills to help their child combat weight through nutrition and physical 
activity 
(7)
.  Follow-up data from the implemented program were not published at the time 
of this research. 
 In their 2000 study on the determinants of adolescent physical activity and 
inactivity, Gordon-Larsen, McMurray, and Popkin 
(15)
 probed into various environmental 
and socio-demographic factors associated with youth activity and inactivity.  Using 1996 
National Longitudinal Study of Adolescent Health data (over 20,000 students in grades 7-
12: 16.7% non-Hispanic Black, 12.7% Hispanic, 4.0% Asian), researchers examined 
associations between age, ethnicity, maternal education level, family income, use of 
recreation center, and participation in weekly physical education courses.  Maternal 
education level was significantly associated with decreased likelihood of high youth 
inactivity levels regardless of ethnicity or other socio-demographic variables (“some 
college” or “college” education level: p< 0.05 and “graduate or professional degree” 
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level: p< 0.001) 
(15)
.  While the study did not assess knowledge for specific health 
behaviors such as nutrition or activity, the results indicate that children with more 
educated mothers spent less time engaging in sedentary behaviors than children with less 
educated mothers 
(15)
.    
 In 2007, Cottrell et al. 
(13) 
used questionnaires and child screening measures to 
compare parent knowledge and behaviors to child cardiovascular disease risks.  Parents 
of children participating in a school-based rural health initiative for kindergarten (n= 
110), 5
th
 grade (n= 63), and 9
th
 grade (n=71) students completed questionnaires related to 
parent health knowledge, health attitudes, and health behaviors.  Parents also completed 
screening forms about family history of cardiovascular disease, smoking, and diabetes 
and family demographics.  The sample was predominantly Caucasian (approximately 
80%) and selected from free health screenings in select rural Appalachian schools.  There 
were no significant differences between the parents of overweight, normal weight, and 
underweight children regarding the parents’ health knowledge or attitudes.  The only 
significant difference in parent behaviors was that parents of kindergarteners were more 
likely to use sweets as a reward than the parents of 5
th
 or 9
th
 grade students (p< 0.001) 
(13)
.  
The majority of parents indicated that they had goals for their children’s physical activity 
and nutrition 
(13)
.  Data reported discrepancies between the parents’ perception of their 
children’s weight and their actual weight 
(13)
.  This skewed perception of a child’s weight, 
the researchers inferred, could be a reason that parents do not have their children 
participate in health screenings, prevention programs, or interventions
 (13)
.  In light of this, 
the researchers anecdotally reported that the ongoing rural health intervention could be a 
source of increased parent knowledge to promote healthy perceptions of disease risks and 
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promote the utilization of available health screenings or programs.  The investigators 
suggested future work with parents to help them understand their role in helping children 
lead healthy lifestyles and increase parent modeling of healthy behaviors such as proper 
nutrition and physical activity 
(13)
.   
 Grey et al. 
(16) 
measured the change in nutritional knowledge and self-efficacy for 
health behaviors in parents and children and fasting insulin levels in children during a 
type 2 diabetes prevention program implemented in middle schools.  Forty-one students 
from two middle schools who met eligibility criteria for BMI and family history of type 2 
diabetes participated in the program.  Each student selected a family member (parent, 
grandparent, guardian) to participate in the program with them and was randomized to the 
experimental or control group.  Students from both schools received a family-centered 
and culturally sensitive nutrition education and physical activity training.  In addition to 
the health behavior education, the experimental school also received a coping skills 
training (CST) intervention. The intervention took place over the course of 16 weeks on 
weeknights after school.  The nutrition education was 45 minutes once a week and the 
physical activity program was twice weekly for 45 minutes.  The CST group received 
their treatment during the nutrition education.  The registered dietician for the project and 
an advanced practice nurse telephoned the subjects weekly during the summer months to 
help support and track the diet and activity goals.  Baseline data collection showed that 
the students all had BMIs greater than 30 kg/m
2
 (because most participants were 
determined to be at or near adult height, absolute BMIs were used instead of percentiles 
for BMI) and were from three ethnic backgrounds: 51% African-American, 44% 
Hispanic, and 5% Caucasian
 (16)
.   
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 Results reported significant improvements among parents and grandparents in 
overall health knowledge including increased health responsibility (p = 0.03), healthier 
nutrition choices (p = 0.05), improved stress management skills (p = 0.05), and increased 
physical activity (p = 0.2) 
(16)
.  Some parents and grandparents reported losing weight 
through this program and said their children requested healthier foods and had inspired 
them to improve their nutrition and physical activity.  Investigators reported the health 
education and CST group lowered their glucose (p = 0.07) and insulin (p = 0.2) levels 
after one year more effectively than the group receiving only health education alone 
(16)
.  
These results suggest that incorporating problem solving, contingency planning, conflict 
resolution, and cognitive behavioral modification into future health education 
interventions can help reduce risk factors associated with diabetes 
(16)
.  Further, involving 
parents indirectly in the health program could reduce adult risk factors for chronic disease 
and facilitate whole family health behaviors.   
 In a study designed to gauge parents’ and caregivers’ concerns about childhood 
obesity, Styles et al 
(44) 
led focus groups for parents of children with weight problems.  
The focus groups elicited participant concerns about childhood obesity, how to promote 
healthy lifestyles, family dynamics, and child TV/video game playing time.  There were 
eight focus groups for the 54 participants: 3 Black, 2 Hispanic, and 3 White.  Over half of 
the participants had a high school education or less and nearly half had total household 
annual incomes below $20,000 
(44)
.  Common concerns arose over the management of 
youth weight.  For example, participants said they often felt inadequate as healthy role 
models and lacked sufficient knowledge about nutrition or healthy cooking 
(44)
.  In all 
focus groups, participants said that their children wanted them to play or help them with 
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homework but the parents and caregivers lacked the time or energy to do so.  They also 
said, by the time they get home from work, it is too dark to encourage children to play 
outdoors 
(44)
.  Most participants grossly underestimated the amount of physical activity 
that their children should have by saying that 10 minutes of physical activity every day or 
every other day would be sufficient.  In addition to lack of knowledge about appropriate 
physical activity, participants expressed a lack of knowledge about healthy food 
preparation, how to incorporate more fruits and vegetables into meals, and what types of 
foods supply calcium and other nutrients.  While the participants felt they lacked the 
knowledge, skills, and support to help their child be healthier or improve weight control, 
they also acknowledged that their participation and role modeling could have a positive 
effect on their children. 
Summary of Implications of Parent/Guardian Knowledge for Youth Health Behaviors 
 Overall, the research seems to indicate that improved parent/guardian health 
information could benefit youth health outcomes and that parents/guardians would be 
receptive to some sort of health knowledge improvement.  Given that children typically 
live with adults, it would be good for youth health programs to provide take-home health 
information for parents/guardians or otherwise incorporate the family unit.  It is 
important to note that most of the studies either had no or relatively few American Indian 
participants.  Additionally, no studies quantified the relationship between parent/guardian 
health knowledge and support for youth health behaviors.  
 The proposed study will build on previous research 
(7, 13, 15, 16, 44)
 in several ways.  
It will directly assess the relationship between parent/guardian health behavior 
knowledge and health behavior support and youth behaviors and disease risk markers.  
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Parent/guardian health behaviors will also be measured to determine if they are related to 
the health behaviors of youth.  Also, this study will be specific for American Indian youth 
in the 5
th
-8
th
 grades and their parents/guardians: a population which has been 
underreported in the literature.    
Role of Parent/Guardian Support for Child Health Behaviors 
 A cross-sectional study of 10 to 13 year-old children and their parents in New 
Zealand was conducted to determine the effects of parental influences and the Theory of 
Planned Behavior (TPB) on child nutrition 
(21)
.  The Theory of Planned Behavior 
indicates the primary determinant of a voluntary behavior is a person’s intention to 
perform the behavior and that intention is a function of attitude, subjective norms, and 
perceived behavioral control 
(21)
.  In this study, Hewitt and Stevens 
(21)
 surveyed 261 
students and one of their parents or caregivers.  The children completed a survey on the 
TPB model and five food categories: fruit, vegetable, treat food (such as sweets or 
chocolate), soft drink, and takeaway (high-sugar, high-fat, or high-salt content).  This 
survey also included subjective norms questions that assessed the child’s perceptions of 
what types of foods or drinks their parents or caregivers would want them to eat 
(21)
.  The 
parent survey included questions about the perceived responsibility for diet and nutrition, 
concerns about the child’s weight, and parental restriction of food intake and certain 
types of foods.  Child attitudes about nutrition and perceptions of their parents’ wishes 
for their nutritional behaviors were the greatest predictors of dietary intention in this 
study 
(21)
.  On the other hand, parent-reported child feeding practices did not explain child 
nutrition behaviors.  These results indicate a child’s perception of his or her parents’ 
support of their eating habits is more important than the parents’ actual behaviors 
(21)
.   
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 In 2004, Young et al 
(49) 
studied the association between middle school students’ 
perceptions of parent behaviors and student fruit and vegetable consumption.  The study 
included 366 6
th
, 7
th
, and 8
th
 grade students from rural and suburban/urban schools.  
Thirty-three percent of students received free or reduced price meals (indicating that one-
third of the students were of lower socioeconomic status) and nearly 20% of the students 
were African American, Hispanic, Asian, American Indian, or multiracial subjects 
(49)
.  
Students completed surveys about perceived parenting style, parent behaviors, parent 
control over child eating, parent  modeling of fruit and vegetable consumption, perceived 
fruit and vegetable availability, and self-efficacy for fruit and vegetable consumption.  
Parent modeling and parent support were significant predictors of fruit and vegetable 
consumption (p < 0.05).  Parent support for fruit and vegetable consumption might 
increase the likelihood of that behavior in situations where fruit and vegetable availability 
is low 
(49)
.  Perceived parenting style had no significant impact on fruit and vegetable 
consumption (p < 0.05) 
(49)
.  These data indicate that the amount a parent encourages 
healthy eating and models healthy eating has a greater influence on child eating than 
control or parenting style 
(49)
.  While the data is based on student-reported perception and 
not direct measurement of parent support behaviors, it is interesting to note that parent 
support might mediate healthy eating behaviors.  Another study of 878 eleven to fifteen 
year old subjects yielded similar results
 (50)
.     
 Prochaska et al 
(34)
 examined the association between adolescent physical activity 
and social support to determine if this association would vary when social support was 
spilt into parent support and peer support.  The 2002 study collected data through the 
PACE+ School Study, which was a randomized, controlled, computer-based physical 
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activity and nutrition intervention at a suburban public middle school in southern 
California.  The subjects were in the 6
th
, 7
th
, and 8
th
 grades and 37% self-classified their 
ethnicity as “other (Native American, multiracial, or other)”.  In addition to the physical 
activity screening, the students completed a questionnaire assessing parent support and 
peer support.  The parent scale assessed five themes: praise, encouragement, 
transportation of the adolescent to physical activity settings, participating in physical 
activity with the adolescent, and watching the adolescent participate in physical activity 
or sports 
(34)
.  Investigators found that parent and peer support were significantly 
correlated (r = 0.31, p < 0.01) with minutes of self-reported physical activity while there 
were no significant correlations (r = 0.12, p < 0.05) between support and monitored 
minutes of physical activity.  In a standardized composite, four of the parent themes were 
significantly correlated: participating with the adolescent (r= 0.20, p < 0.05), providing 
transportation to activity settings (r = 0.19, p < 0.05), watching the adolescent (r = 0.30, 
p<0.01), and telling the adolescent that he or she is doing well in physical activity or 
sports or praise (r = 0.22, p<0.01) 
(34)
.  While the results were inconsistent between self-
reported and monitored physical activity, the results indicate that certain forms of 
parental support might increase physical activity in adolescents 
(34)
. 
 Beets et al 
(4) 
examined the variation between provider and type of social support 
for youth and youth physical activity.  In a survey of 363 5
th
, 6
th
, 7
th
, and 8
th
 grade 
students at a rural middle school in the Midwest, the researchers measured 
anthropometric indicators (including standing and sitting height, weight, and biological 
maturation), physical activity levels, and social support.  Social support was broken down 
into three categories: mother, father, and peer.  The results indicate that peer support, but 
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not mother or father support, predict physical activity and that transportation and praise 
predict activity level 
(4)
.  While parent support did not influence overall activity, certain 
types of parent support (transportation and praise) influenced activity intensity.  
Additionally, parent support seemed to have a greater influence in the younger students 
while peer support was a greater factor for the older students 
(4)
.  Because the study was 
cross-sectional and not longitudinal, it is impossible to determine if early parent support 
contributed to increased activity in later adolescence or if there is an association between 
timing of parent versus peer support.  Further, the study relied solely on student reported 
data and did not directly assess any parent variables such as parent perceived support or 
support for extra-curricular physical activity 
(4)
.     
 In their study of adolescent activity and inactivity patterns, Gordon-Larsen, 
McMurray, and Popkin 
(15)
 described the relationship between recreation center use and 
physical activity in 7
th
-12
th
 grade.  Their study comprised a national survey of over 
17,000 youth and their parents regarding PE activity, community recreation center use, 
maternal education, family income, and ethnic background.  Adolescents who reported 
using a community recreation center were more likely to engage in moderate to vigorous 
activity than those who did not use a recreation center
 (15)
.  The study only assessed 
recreation center use, not the availability of such facilities.  Since parent support in the 
form of transportation to physical activity opportunities has been identified as a predictor 
of physical activity 
(34)
, it would be interesting to see how students arrived at the 
recreation centers.  Perhaps parent transportation mediates the use of an available 
recreation center. 
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 Trost et al 
(45)
 tested a conceptual model linking parent activity and parent support 
for physical activity to youth physical activity.  Their sample included 380 seventh 
through twelfth grade students in Amherst, MA.  Parent support was measured through a 
five item survey administered to the parent.  Youth physical activity was measured 
through a one-week activity recall where activities were assigned a MET value according 
to the Compendium of Physical Activities 
(1)
.  The researchers found that parent support 
for physical activity was related to youth self efficacy for physical activity and reported 
physical activity behavior as well as to parent physical activity levels 
(45)
.   
 Sallis et al. performed a nationwide telephone survey of children in grades 4-12 
and their parents to determine correlates of physical activity in youth 
(41)
.  The researchers 
performed hierarchical regression analyses on the data collected from over 1500 child-
parent pairs.  Youth physical activity was compiled from both the youth and the parent 
and converted to a standardized score (z score) to give a more accurate picture of youth 
physical activity than youth self-report alone.  Family support was measured using the 15 
item scale developed by Sallis et al 
(37-40)
.  The researchers found that family support was 
significantly correlated (p<0.05) to youth physical activity for both boys and girls 
regardless of age 
(41)
.  Although family support had a similar relationship to youth 
physical activity for boys and girls between the 4
th
 and 9
th
 grades, family support was a 
greater influence on girls in grades 10-12 (partial r=0.375, p<0.001) than boys in grades 
10-12 (partial r=0.149, p<0.05)
 (41)
.   
 The aforementioned study by Styles et al 
(44)
 reported supportive parent behaviors 
in addition to parent knowledge.  Focus group participants described feelings of 
inadequacy regarding role model behaviors for activity and nutrition.  Parents reported 
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often not perceiving their child’s weight in the same way that a health care provider does 
and felt that led to behaviors which might not support healthy weight loss or weight 
maintenance 
(44)
.  One parent said that family members might support overeating because 
they think the child needs more food than he or she really does; or they might encourage 
eating junk food because they feel the child deserves it 
(44)
.  Even if there is knowledge 
about the benefits of eating healthy or being physically active, there is not always the 
family support for these behaviors.  Parents generally felt that support through 
participating in activities with their children or encouraging their children to be active 
would be good for youth health, but they also expressed barriers to support such as 
safety, time, and lack of knowledge 
(44)
.   
Summary of Parent/Guardian Support for Youth Health Behaviors 
 Overall, the research seems to indicate that there is a relationship between parent 
support and nutritional behaviors and physical activity among youth 
(4, 15, 21, 34, 40, 44, 45, 49)
.  
Children who believed that their parents were more encouraging of fruit and vegetable 
consumption were more likely to consume those foods than students who did not 
perceive this support 
(21)
.   Children whose parents encouraged physical activity were 
more likely to engage in active behaviors than children whose parents were less 
supportive of activity 
(34, 45)
.  While several studies have investigated the relationship 
between parent support of their child’s physical activity and nutrition behaviors, no 
studies have examined the relationship between parent support and youth risk factors for 
type-2 diabetes, especially in American Indian populations.  Thus, the proposed study 
will break new ground by assessing parental support for youth health behaviors and 
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report the association between this variable and type 2 diabetes risk factors in American 
Indian youth.   
Role of Parent/Guardian Physical Activity and Nutrition Behaviors for Youth Health 
Behaviors 
 Many studies have addressed direct modeling; a hypothesis whereby youth with 
more physically active adults in their lives will be more physically active, or youth who 
see adults eating fruits and vegetables will be more likely to choose these foods.  Despite 
the abundance of research on the direct modeling hypothesis, there is not conclusive 
evidence that parent/guardian health behaviors are adopted by children or adolescents 
(46,47)
.  Additionally, many of these studies have focused on younger children and few 
include American Indian subjects.  The following studies provide a glimpse of the mixed 
support for direct modeling as a determinant of youth health behaviors. 
 The aforementioned study by Young et al. 
(49)
 assessed perceived parent modeling 
of fruit and vegetable consumption alongside support, parenting style, fruit and vegetable 
availability, and self-efficacy for eating fruits and vegetables.  Perceived parent behaviors 
were measured through the administration of a modified version of the Child Modeling 
Scale to 366 sixth-eight grade students (2.5% self-identified as American Indian).  Fruit 
and vegetable availability within the home strengthened the predictive power of 
perceived parent behavior, but perceived behavior on its own was a moderate direct 
predictor of youth fruit and vegetable consumption 
(49)
. 
 A study designed to assess the relationship between maternal and adolescent 
dietary behaviors in 121 low-income African American families uncovered weak 
associations between mother and child dietary patterns 
(48)
.  Dietary intake was measured 
24 
 
using modified food frequency questionnaires that were appropriate for the ages and use 
in an African American population.  Overall, there were weak correlations between 
mothers and children with regard to dietary variables 
(48)
.  When separated by sex, the 
correlations were stronger between girls and their mothers than boys and their mother 
(48)
.  
Another notable finding was that overweight children exhibited weaker correlations to 
their mothers than their normal weight counterparts.  The researchers hypothesized that 
part of the reason for the overall low correlations (no variables had a correlation 
coefficient greater than 0.2) was the low income status of the subjects.  Many of the 
children were consuming one or more reduced cost meals at the schools and the mothers 
may have altered their own dietary patterns or what they prepare for their family based on 
their financial situation 
(48)
.   
 In the previously described study by Trost et al. 
(45)
, parent physical activity was 
included in the model to determine correlates of physical activity in 380 seventh through 
twelfth grade students.  They found that parent physical activity (described as a self-
reported composite physical activity score) was not a significant predictor of youth 
physical activity 
(45)
.  The results indicated that there was a path from parent physical 
activity to parent support, and from parent support to youth physical activity, but no 
direct path from parent physical activity to youth physical activity 
(45)
. 
 The 1999 study by Sallis et al. also analyzed the influence of parent physical 
activity on youth physical activity 
(41)
.  This sample for this study was drawn from across 
the nation and included minority populations in the sampling; approximately 1% of the 
sample comprised American Indian subjects, 14% African American, 9% Hispanic, and 
1% Asian/Pacific Islander.  Demographic variables (ethnicity, parent education level, and 
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single parent status) were responsible for less than 2% of the variance in youth physical 
activity.  For boys in the 7
th
-9
th
 grades, parent physical activity behavior emerged as a 
variable in the regression model, but not a significant one; parent physical activity was 
not a correlate of physical activity for boys in grades 10-12.  Parent physical activity 
behavior was not a correlate of child physical activity for girls of any age 
(41)
.   
Summary of Parent/Guardian Health Behaviors 
 The literature is decidedly inconclusive regarding the impact of parental physical 
activity and dietary behaviors on youth health behaviors.  No studies have assessed this 
relationship in an exclusively American Indian population, and most rely on self-reported 
data.  This study will improve upon previous research by using gold-standard techniques 
to measure physical activity and dietary intake in American Indian youth.  Adults will 
complete instruments similar to the ones used in previous research.  This study will seek 
to establish a link between parent/guardian knowledge of healthy physical activity and 
nutrition and personal health behaviors as well as between personal health behaviors and 
those of youth. 
Review of Survey Instruments 
 For this study, the survey instrument needed to be both brief and yield a good 
picture of parent/guardian health behavior knowledge, support, and behaviors.  The five 
instruments utilized were from the Pathways intervention
 (42)
, the PARADE study
 (18, 36)
, 
the Amherst Health and Activity Study 
(34, 37-40, 45)
, the Modifiable Physical Activity 
Questionnaire 
(29)
, and the Block Brief 2000 Food Frequency Questionnaire (
6, 33)
.    
 The Pathways intervention utilized a reliability tested, construct validated, 
culturally- and age-appropriate questionnaire
 (42)
.  The aims of the questionnaire were to 
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assess physical activity, diet, weight-related attitudes and behaviors, and cultural identity 
in third-fifth grade American Indian youth.  The questionnaire was initially constructed 
after conducting a thorough review of existing questionnaires and consultations with 
experts.  The initial draft was then reviewed by curriculum design and field instruction 
teams and reduced from 248 questions to 170 questions.  A subset of the questionnaire 
was validity tested with 32 American Indian students using semi-structured interviews.  
During a two-day meeting, 16 Pathways staff members (including eight American Indian 
staff members) reviewed and examined each item one-by-one.  This step eliminated 40 
questions and revised the remaining 130.  The questionnaire was then approved by the 
Pathways Study Steering Committee and five tribes.  The diet sections of the final 
version of the questionnaire include questions about food selection, fat and sugar 
knowledge, and identification of high-fat foods.   
 The PARADE study assessed several behavioral variables associated with cancer 
in high risk populations 
(18, 36)
.  The instrument was developed to assess components of an 
intervention focused on lowering fat content and increasing fruit and vegetable 
consumption in ethnically diverse urban school-aged children 
(18)
.  An extensive review 
of the literature uncovered no studies that addressed the development or validation of 
these instruments. 
 The Amherst Health and Activity Study (AHA) assessed physical activity and 
health habits of children and teenagers and family and friend support for these habits.  
Adults and children were surveyed regarding physical activity type and frequency, 
environmental factors, household influences, physical activity of adults in the household, 
the household demographics, the child’s friends, the social support and exercise, and 
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social support and exercise 
(38-40)
.  The abbreviated versions of the social support and 
eating habits and social support and exercise surveys contain 10 and 13 questions 
respectively
 (38-40)
.  Each question was scored on a one to five point Likert scale 
(none/does not apply, rarely, a few times, often, or very often) for both family and friend 
support.  For the eating habits, family and friend support were categorized into 
encouragement and discouragement factors.  For exercise, family and friend support were 
categorized into participation and rewards/punishment.  The support surveys developed 
and validated for the AHA have also been used or adapted in several other studies, 
including the described studies led by Beets et al.
 (4)
, Prochaska et al. 
(34)
 and Trost 
(45)
. 
 The Modifiable Activity Questionnaire was originally developed by Kriska et al. 
(29) 
to assess physical activity among Pima Indians. It has since been adapted for use in 
many different populations.  To complete the survey, participants are shown a list of 39 
common physical activities or forms of exercise and asked to report how many months in 
the past year they have performed the activity as well as how many times per month, and 
how many minutes per time they engaged in the activity.  Using the Compendium of 
Physical Activities 
(1)
 each physical activity was assigned a metabolic expenditure 
equivalent (MET) and converted to MET hours per week spent in each activity.  The 
MET-hours/week were then summed to determine average weekly physical activity over 
the past year. 
 Food frequency questionnaires are used to determine typical eating patterns of an 
individual.  They are less burdensome on the participant than food records or dietary 
recalls, but at the cost of some accuracy.  The food frequency questionnaire used for this 
study was originally developed by Gladys Block from the National Cancer Institute 
(6)
.  A 
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list of validation and reliability studies and publications can be found at the 
NutritionQuest website 
(33)
.  The Block Brief 2000 Food Frequency Questionnaire was 
developed out of a need for a shorter instrument to assess dietary.  It contains 
approximately two-thirds as many food items as the previously developed food frequency 
questionnaires and has been used in numerous studies.   
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Chapter Three: Methods 
Research Setting 
 This study was conducted in American Indian youth age 10-14 living on two 
Northern Plains Indian reservations in Montana and their parents/guardians.  This was an 
ancillary study to the larger, NIDDK-funded, two-year planning study, JOURNEY to 
Native Youth Health, investigating the feasibility of implementing an age- and culturally-
specific diabetes prevention curriculum in American Indian youth, ages 10-14 living on 
two Montana reservations.  Trained on-site project directors and assistant project 
directors conducted the recruitment of subjects, physical measurements of youth (with the 
help of trained health care personnel), youth assessment surveys, and administered the 
youth health curricula.   
Procedures 
Recruitment and Subjects 
 Prior to subject recruitment and data collection, all research procedures were 
approved by the University of Montana Institutional Review Board.  Student subject lists 
were generated by the local elementary and middle schools and sorted by grade level at 
each test site.  These lists were then computer randomized.  Starting from the top of the 
list, the program staff member sequentially recruited each student to participate in the 
JOURNEY program.  If the 5
th
 – 8
th
 grade student was eligible for the program, project 
staff explained the study to the parent/guardian.  If parent/guardian consent and child 
assent were both obtained, the child was enrolled in the JOURNEY to Native Youth 
Health study.  During the JOURNEY to Native Youth Health youth pretest measures, the 
researcher contacted parents/guardians of the participating children to complete the adult 
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surveys and behavioral measures.  The parent/guardian subjects were informed of the 
purpose and procedures of the study and provided written consent before completing the 
parent/guardian survey measures (see Appendix 1 for Informed Consent). 
Youth Measurements 
 Although more anthropometric, biological, and fitness measures were performed 
as part of the larger JOURNEY to Native Youth Health project, the measures used to 
assess diabetes risk for this part of the study included: height and weight (to determine 
BMI percentile for age), dietary recall, and monitored physical activity (using 
accelerometry).   
 Height and weight were measured by a member of the research team or a staff 
member at the health clinic when the adolescent was undergoing the various pretest 
measures. 
 Youth dietary recall was performed by three, 24-hour diet recalls.  In a meeting 
with a member of the research team, the youth was trained in how to record the foods and 
beverages that he or she consumed.  Food models were used to help the youth quantify 
the amount of foods and the member of the research team helped the child record his or 
her first few meals of recall.  The youth were encouraged to write down what they ate 
with as much detail as possible soon after they ate.  The following day, the child returned 
with the diet recall sheets for the interviewer to clarify the quantities of food as well as to 
probe for any neglected items (“I see that you didn’t write down any drinks after 3 PM 
yesterday.  Did you have anything to drink with dinner?”).  This process was repeated 
until three 24-hour periods of dietary data were collected.  The handwritten dietary recalls 
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were entered into Food Processor v. 10.2.2 (ESHA Research, Salem, OR) for nutrient 
analysis.   
 Physical activity monitoring was performed using Actical® omnidirectional 
accelerometers (MiniMitter Co. Inc, Bend, OR).  The adolescents were fitted with an 
Actical® on the wrist of their non-dominant arm using a waterproof and non-removable 
plastic wristband.  The Actical was set to begin recording physical activity in one minute 
epochs starting at midnight after the wristband was placed.  The Actical was worn 
continuously for 7 days, after which the wristband was cut off by a member of the 
research team and the Actical® data was downloaded to a research computer. The raw 
Actical data were downloaded to a research computer and analyzed using Microsoft 
Office Excel 2007 (Microsoft Corporation, Redmond, WA).  An Excel program was 
developed by the University of Montana Human Performance Lab to convert the raw 
accelerometer count data into kcal/kg/min using validated regression data previously 
developed by Heil et al 
(20)
.  To categorize physical activity intensity for children, the 
present study used the cut points defined by Puyau et al. 
(35)
: sedentary and light intensity 
activities < 0.05 kcal x kg
-1
 x min
-1
; 0.05 kcal x kg
-1
 x min
-1
 < moderate intensity < 0.10 
kcal x kg
-1
 x min
-1
; vigorous intensity > kcal x kg
-1
 x min
-1
. Moderate and vigorous 
physical activity counts were averaged over the measurement period and summed to 
determine average daily moderate-to-vigorous physical activity (MVPA).  Only 
adolescents whose Acticals recorded 3 or more full days of activity were included in the 
physical activity analyses.  All survey data were collected from study participants before 
they began diabetes prevention or alcohol prevention lessons for the JOURNEY to Native 
Youth Health program. 
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Parent/Guardian Measurement 
 The researcher administered surveys to the parents/guardians with the assistance 
of on-site project staff.  These surveys assessed three constructs: knowledge, support, and 
personal nutrition and physical activity behavior.   
Development of Parent/Guardian Survey Measures 
 Three parent/guardian variables were assessed through the surveys: knowledge 
about healthy nutrition and physical activity for their youth, support behaviors for healthy 
nutrition and physical activity for their youth, and parent/guardian nutrition and physical 
activity behaviors.   
Knowledge Instrument 
 There is not a comprehensive knowledge survey for adults addressing various 
aspects of youth-specific nutrition knowledge as well as physical activity.  Items from the 
Pathways nutrition knowledge, attitudes, and beliefs questionnaire
 (42)
 and items from the 
PARADE study survey
 (36)
 for fat and fruits and vegetables were adapted and 
supplemented with researcher-developed questions for physical activity.  The Pathways 
study was completed with American Indian school children in the Southwest region of 
the United States and the PARADE study was completed with ethnically diverse urban 
populations. The physical activity questions were based on American College of Sports 
Medicine and the Centers for Disease Control and Prevention physical activity guidelines 
for youth.  This was a paper and pencil survey.  The researcher explained the instrument 
and then the subject completed it individually to reduce the likelihood of providing 
socially desirable responses.  Because this survey had not been previously validated in 
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American Indian adults, it was first pilot tested by a small group of American Indian 
adults and reviewed for content by experts in youth nutrition and physical activity.   
Support Instrument 
 The support instrument was initially developed for the Amherst Health and 
Activity study by Sallis et al 
(37-40)
.  There are two 15 item surveys, one for physical 
activity support within the past three months, and one for nutrition support within the past 
three months.  The wording of the instrument was modified minimally to reflect 
parents/guardians describing their support behaviors for youth (as opposed to youth 
describing their parents’ support behaviors).  The researcher explained the instrument and 
the subject completed the paper and pencil survey on her/his own.  Responses were coded 
on a five point Likert scale ranging from one (none) to 5 (very often).  Because this 
instrument had not been tested in a predominantly American Indian population, reliability 
statistics were performed on the scales, both separately and combined as a single 
instrument.  The three analyses indicated high levels of internal consistency (physical 
activity α = 0.862, nutrition α = 0.897, and combined α = 0.886).   
Behavior Instruments 
 Parent past-year physical activity was measured using the Modifiable Physical 
Activity Questionnaire 
(28,29)
 originally developed by Kriska et al. for use among Pima 
Indians.  It is a paper and pencil survey that was explained by the researcher and 
completed by the subject.  This instrument measures both leisure-time and occupational 
physical activity over the past year as well as physical inactivity due to illness, injury, or 
disability.  Leisure-time activity responses were converted by the researcher into 
metabolic equivalent hours per week (MET hours/week) using the MET values for 
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various activities defined in the Compendium of Physical Activities 
(1)
.  A metabolic 
equivalent (MET) is defined as the metabolic cost at rest, or 3.5 ml/kg/min of oxygen 
consumption.  The following equation was used to convert participant responses into the 
desired variable: 
MET value of activity ×
# months
year
×
# episodes 
month
×
# minutes  
episode
×
1 year
52.143 weeks
×
1 hour
60 minutes
.  The 
American College of Sports Medicine recommends that adults accumulate at least 30 
minutes of moderate (3-6 METs) physical activity most days of the week
(35)
, which is 
equivalent to 10.5-21 MET hours/ week. 
 Parent past-year nutrition behavior was measured using the Block Brief 2000 
Food Frequency Questionnaire 
(6)
.  This instrument was administered by the researcher.  
Subjects were shown pictures of various food quantities ranging from 1/4 cup to 2 cups 
and asked to state how often and how much they consumed of certain types of foods (70 
food items were included based on the NHANES III national dietary recall data
 (33)
).  The 
researcher filled out the paper and pencil (fill-in-the-bubble) computer-scored 
questionnaire and offered reminders to evaluate food patterns over the whole year, not 
simply for the current season, as well as reminders for responding individually 
(“remember that this is just what you ate, not what you served your family or what you 
wanted to eat”).  The completed food frequency questionnaires were mailed to 
NutritionQuest (Berkeley, CA) for data analysis.  Block food frequency questionnaires 
have been used extensively for research across various ethnicities, ages, and sexes in the 
United States.  The version used was a revised version of the original full instrument 
developed by Block et al 
(6)
. 
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 This entire survey battery took most subjects between 30 and 40 minutes to 
complete.  Subjects were given a $10 incentive for completing the surveys.  Although 
100% of the parents/guardian consented to the study participated in the survey, only 70% 
of participants completed all portions of the survey in their entirety.   
Research Design and Statistical Procedures 
 The design for this study was descriptive and quantitative and the data were of the 
interval and ratio levels.  Parent/guardian and child data were linked and anonymously 
coded using the subject identification number to protect the subjects’ privacy.  The data 
were coded and entered into Microsoft Office Excel 2007 (Microsoft Corporation, 
Redmond, WA) for organization and storage.  Statistical analyses were performed using 
SPSS 16.0 for Windows (SPSS Inc., Chicago, IL) a computer based data analysis 
software program.  Significance was set at the p<0.05 level.  In addition to subject 
descriptive data, the following bivariate correlations were performed to answer the four 
hypotheses posed in the introduction:  
 Parent/Guardian knowledge and 
 Parent/guardian leisure time physical activity 
 Parent/guardian nutrition  
 Physical activity support 
 Nutrition support 
 Parent/guardian knowledge and 
 Youth BMI percentile for age 
 Youth minutes of moderate to vigorous physical activity 
 Youth percentage of total kcals from fat 
36 
 
 Parent/Guardian physical activity support and 
 Youth BMI percentile for age 
 Youth minutes of moderate to vigorous physical activity 
 Parent/Guardian nutrition support and 
 Youth BMI percentile for age 
 Youth percentage of total kcals from fat 
 Parent/Guardian nutrition and 
 Youth BMI percentile for age 
 Youth percentage of total kcals from fat 
 Parent/Guardian leisure time physical activity and 
 Youth BMI percentile for age 
 Youth minutes of moderate to vigorous physical activity 
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CHAPTER 4: RESULTS 
 The purpose of this study was to determine the relationship between 
parent/guardian variables and type 2 diabetes risk factors among 10-14 year old Northern 
Plains Indian youth.  Relationships between parent/guardian factors are also described. 
Descriptive Results 
 A total of 37 parents/guardians participated in the study.  A description of 
demographic characteristics of these adults is detailed in Table 1.  Although 37 adults 
completed the surveys, not all of their corresponding adolescents completed the pre-test 
measures for the JOURNEY to Native Youth Health program.  There were 34 youth who 
completed enough of the measures to report descriptive statistics (including BMI 
percentile-for-age).  Many of the 34 participating youth did not complete one or more of 
the youth measures (including the dietary recalls or physical activity monitoring).  
Because of the varying sample size, the number of cases will be reported for each 
statistical analysis (n=x).  The 34 youth ranged in age from 10 to 14 years (x̄ = 11.2 ± 
1.2) and were evenly divided between sexes (17 female and 16 male).  Results of the 
youth dietary recall measure, physical activity monitoring measure, and BMI percentile-
for-age calculation are shown reported in Table 2. 
 The parent knowledge and support surveys were scored and converted to 
standardized variables (z scores, such that x̄ = 0 ± 1).  The standardized scores are the 
reported values throughout the results section.  A description of parent/guardian physical 
activity and nutrition behaviors is included in Table 2.   
 According to the Shapiro-Wilk test of normality, the values were normally 
distributed for parent/guardian knowledge (p=0.232), parent/guardian physical activity 
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support (p=0.499), parent/guardian nutrition support (p=0.445), and parent/guardian 
percent of dietary intake from fat (p=0.501), but not for parent/guardian physical activity 
behavior (p<0.001).  Two parent/guardian physical activity surveys were filled out 
incorrectly such that physical activity was dramatically overestimated.  These surveys 
were not included in the analysis.  The distributions were normal for youth BMI percent 
of dietary intake from fat (p=0.230) and youth physical activity (p=0.332), but not for 
youth BMI percentile-for-age (p<0.001).  Due to the assumptions of normality required 
for a Pearson product moment correlation, Spearman rho correlations were performed on 
all data.   
Statistical Analyses 
 To determine if parent/guardian knowledge of healthy nutrition and physical 
activity was related to parent/guardian nutrition and physical activity behaviors, 
Spearman rho correlations were performed between parent/guardian score on the 
knowledge survey and parent/guardian physical activity, and percentage of dietary intake 
from fat (Table 3).  Knowledge score was not significantly associated with higher parent 
physical activity (r=0.125, p=0.580).    There was however, an association of borderline 
significance for parents/guardians who scored higher on the knowledge survey to 
consume a lower proportion of fat (-0.340, p=0.057).  
 There were effectively nonexistent correlations between parent/guardian score on 
the knowledge survey and physical activity support (r=-0.084, p=0.646) or nutrition 
support (r=0.008, p=0.966) as described in Table 3.   
 Spearman rho correlations were also performed between parent/guardian 
knowledge score and three youth diabetes risk factors: BMI percentile for age, minutes of 
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MVPA per day, and percentage of total dietary intake from fat.  These correlations are 
shown in Table 4.  Parent/guardian knowledge score was not significantly associated 
(p<0.05) with any of the youth diabetes risk variables. 
 There was a strong, significant correlation between parent/guardian nutrition 
support and parent/guardian physical activity support score (r=0.676, p<0.001) (Table 3).  
Parent/guardian nutrition support was not significantly associated with youth dietary 
behavior, but the directionality of the relationship was unexpected (Table 4).  Analysis 
excluding youth BMI %-for-age outliers showed parent/guardian nutrition support did not 
significantly correlate with youth BMI %-for-age (r=0.313, p=0.092).  Parent/guardian 
physical activity support was significantly associated with youth BMI percentile-for-age 
(r=0.433, p=0.013), although this association weakened, when analysis excluded the 
youth BMI %-for-age outliers (r=0.366, p=0.047) (Table 4).  Parent/guardian physical 
activity support was not significantly correlated with youth minutes of moderate-to-
vigorous physical activity (r= -0.066, p=0.758), as seen in Table 4.   
 Spearman rho correlations were performed between parent/guardian behavior 
variables and youth behavior variables (Table 5).  There were no significant relationships 
between parent/guardian nutrition behaviors and either youth BMI percentile-for-age or 
youth nutrition behaviors.  Parent/guardian physical activity behaviors were also not 
significantly associated with either youth BMI percentile-for-age or youth physical 
activity behaviors.   
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Table 1. Description of parent/guardian characteristics 
(n=37) 
Age* 44.2 ± 7.6 
Sex  
Female 32 
Male 5 
Ethnicity  
American Indian 36 
Hispanic 1 
Relationship to the Child in the Study  
Biological Parent 28 
Legal Guardian 5 
Other close relative 4 
Highest Education Level Reached  
Some H.S. 6 
H.S. diploma/ GED 8 
Some College 5 
Associate Degree 14 
College Degree 2 
Graduate Degree 2 
Annual Household Income  
<$10,000 6 
$10,001-$20,000 3 
$20,000- $30,000 10 
$30,001-$40,000 6 
$40,001-$50,000 6 
>$50,000 3 
Household Decision Maker (Food)  
Yes 32 
No 5 
Household Decision Maker (PA)  
Yes 26 
No 11 
*Age presented as mean years ± SD, all other data 
presented as frequency 
 
 
 
 
 
Table 2. Descriptive statistics for youth and parent/guardian variables 
Variable 
Mean ± SD 
(range) 
Range 
Youth BMI percentile-for-age n=32 75.3% ± 27.83 4-99% 
Youth MVPA (minutes/day) n=24 103.0 ± 61.6 0–219 
Youth % of kcals from fat n=15 32.1% ± 6.2 24–45% 
Parent/guardian PA (MET-hr/week) n=26 12.85 ± 15.94 0.29-60.03 
Parent/guardian % of kcals from fat n=37 41.56% ± 6.22 25.6-52.2% 
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Table 3. Spearman rho correlations between parent/guardian variables 
  
Parent/guardian 
physical 
activity support 
Parent/guardian 
nutrition 
support 
Parent/guardian 
PA behavior 
(MET-hr/week) 
Parent/guardian 
% of kcal from 
fat 
Parent/guardian 
knowledge 
score 
 
-0.084 
(p=0.646) 
0.008 (p=0.966) 0.125 (p=0.580) 
-0.340 
(p=0.057) 
 
N 32 32 22 32 
Parent/guardian 
nutrition 
support 
 
0.676* 
(p<0.001)    
 
N 37 
   
*Correlation  is significant at the 0.05 level 
 
 
 
Table 4.  Spearman rho correlations between parent/guardian knowledge and support variables 
and youth type 2 diabetes risk factors 
 
 
Youth BMI %ile Youth MVPA Youth % kcals from fat 
Parent/guardian 
knowledge score  
0.045 (p=0.815) 0.157 (p=0.496) 0.353 (p=0.197) 
 
N 30 21 15 
Parent/guardian 
physical activity 
support 
 
0.433* (p=0.013) -0.066 (p=0.758) -- 
 
N 32 24 
 
Parent/guardian 
nutrition support  
0.406* (p=0.021) -- -0.308 (p=0.265) 
 
N 32 
 
15 
*Correlation is significant at the 0.05 level 
 
 
Table 5.  Spearman rho correlations between parent/guardian behavioral variables and youth 
type 2 diabetes risk factors  
  
Youth BMI %ile Youth MVPA Youth % of kcals from fat 
Parent/guardian 
PA (MET 
hr/week) 
 
0.220 (p=0.337) -0.224 (p=0.405) -- 
 
N 21 16 
 
Parent/guardian % 
of kcals from fat  
-0.201 (p=0.271) -- -0.286 (p=0.302) 
 
N 32 
 
15 
No correlations statistically significant at p<0.05 
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CHAPTER 5: DISCUSSION 
 This research assessed the parent/guardian variables of knowledge for healthy 
physical activity and nutrition, support for nutrition and physical activity behaviors in 
their youth, individual physical activity and nutrition behavior and how they are related to 
certain type 2 diabetes risk factors among 10-14 year old American Indian youth.  The 
four initial hypotheses that drove the study design and data analysis are included in this 
discussion. 
Research Hypotheses 
1. Parent/guardian knowledge of nutrition and physical activity will correlate 
with parent/guardian health behaviors. 
a. Parent/guardian score on knowledge survey for physical activity and 
nutrition will correlate with parent/guardian physical activity 
behavior. 
b. Parent/guardian score on knowledge survey for physical activity and 
nutrition will correlate with parent/guardian nutrition behavior. 
Hypotheses 1a was not accepted because parent/guardian knowledge score was 
not significantly correlated with higher parent self-reported physical activity.  Although 
there was a weak association for the parent/guardian knowledge score to be correlated 
with lower parent/guardian intake of dietary fat (p=0.057), hypotheses 1b was not 
accepted as this outcome did not meet the established threshold of significance (p≤0.05). 
2. Parent/guardian knowledge of nutrition and physical activity will correlate 
with parent/guardian support of youth health behaviors. 
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a. Parent/guardian score on knowledge survey for physical activity and 
nutrition will correlate with parent/guardian support of youth 
nutrition. 
b. Parent/guardian score on knowledge survey for physical activity and 
nutrition will correlate with parent/guardian support of youth physical 
activity. 
While it is assumed that an adult with greater knowledge of behaviors that reduce 
risk for diabetes would be more likely to offer support for these behaviors to her or his 
child, the present study did not validate that assumption.  Thus, hypotheses 2a and 2b 
were not accepted because parent/guardian knowledge score was not significantly 
correlated with either parent/guardian physical activity support or parent/guardian 
nutrition support.   
3. Parent/guardian score on knowledge of physical activity and nutrition will 
correlate with selected diabetes risk factors in 10-14 year old Northern Plains 
American Indian youth. 
a. Parent/guardian score on knowledge survey for physical activity and 
nutrition will correlate with youth BMI percentile-for-age. 
b. Parent/guardian score on knowledge survey for physical activity and 
nutrition will correlate with youth minutes of moderate-to-vigorous 
physical activity per day. 
c. Parent/guardian score on knowledge survey for physical activity and 
nutrition will correlate with youth percentage of total dietary intake 
(kcals) from fat. 
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These hypotheses (3a, 3b, 3c) were not accepted because parent/guardian 
knowledge score was not significantly correlated with youth BMI percentile-for-age, 
youth minutes of moderate-to-vigorous physical activity per day, or youth percentage of 
dietary intake (kcals) from fat.   
4. Parent/guardian support of youth nutrition and physical activity will correlate 
with selected diabetes risk factors in 10-14 year old Northern Plains 
American Indian youth. 
a. Parent/guardian support of youth physical activity will correlate with 
youth BMI percentile-for-age. 
b. Parent/guardian support of youth nutrition will correlate with youth 
BMI percentile-for-age. 
c. Parent/guardian support of youth physical activity will correlate with 
youth minutes of moderate-to-vigorous physical activity per day. 
d. Parent/guardian support of youth nutrition will correlate with youth 
percent of dietary intake from fat. 
Hypothesis 4a was accepted because parent/guardian physical activity support 
was positively correlated with youth BMI percentile-for age (p=0.013).  Hypothesis 4b 
was also accepted because nutrition support was significantly correlated with youth BMI 
percentile-for-age (p=0.021).  Despite the statistical significance of these results, the 
directionality of the associations were unexpected.   Hypothesis 4c was not accepted 
because there was not a significant relationship between parent/guardian physical activity 
support and youth physical activity behavior.  Hypothesis 4d was not accepted because 
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parent/guardian nutrition support was not significantly correlated with youth percentage 
of dietary intake (kcals) from fat.   
5. Parent/guardian nutrition and physical activity behaviors will correlate with 
nutrition and physical activity behaviors, respectively, in 10-14 year old 
Northern Plains American Indian youth. 
a. Parent/guardian nutrition behavior will correlate with youth nutrition 
behavior. 
b. Parent/guardian physical activity behavior will correlate with youth 
physical activity behavior. 
Hypotheses 5a and 5b were not accepted because parent guardian physical activity 
behavior was not significantly correlated with youth physical activity behavior; nor was 
parent/guardian nutrition behavior significantly correlated with youth nutrition behavior 
(percentage of total kcals from dietary fat). 
The results indicate that, in this study, parent/guardian factors were not as influential on 
American Indian youth type 2 diabetes risk factors as expected.  The health behaviors 
associated with type 2 diabetes (physical activity and nutrition) are complex and multi-
faceted behaviors that will be influenced by many intrinsic and extrinsic forces over a 
person’s life.  The current study had a small sample size which may have decreased the 
power to find significant correlations for many of the study variables.  Despite limitations 
of the research, many interesting themes emerged during the research process. 
Discussion of the Research Process: Developing and selecting surveys 
As illustrated in the review of literature, there was not a previously validated tool 
to assess parent/guardian knowledge for youth nutrition and physical activity.  Some of 
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the non-significant findings of this study could be spurious outcomes resulting from an 
instrument that had not been previously used or validated.  In its current form, the 
developed 18 item instrument gives a crude snapshot of both general and youth-specific 
physical activity and nutrition knowledge, but needs to be further developed in future 
studies to comprehensively and confidently assess this knowledge.  Future studies should 
further test this knowledge-based survey through confirmatory factor analysis and by 
determining additional reliability (e.g., test-retest reliability and spilt-half reliability) and 
validity estimates so that it is a rigorous and robust tool that can be used to assess 
physical activity and nutrition knowledge in American Indian parents/guardians of 10-14 
year olds. 
 The support instrument was a previously validated and reliability-tested survey 
that had not yet been used in an exclusively American Indian adult population.  The 
results show a strong positive association between parent/guardian physical activity 
support and nutrition support (r=0.676, p<0.001) which indicates support for one 
behavior increasing proportionately with support for the other behavior.  Additionally, 
both the physical activity support and nutrition support surveys had high levels of internal 
consistency (Cronbach’s α=0.862 and 0.897, respectively).  Previous studies using these 
support surveys or the abbreviated versions of them found Cronbach’s alphas ranging 
from 0.65 to 0.81
(23, 34, 45)
.  These studies included larger sample sizes and examined 
youth perceptions of parent/guardian support for physical activity and nutrition as well as 
adult perceptions of support. 
 Previous research is inconclusive for parent/guardian physical activity and 
nutrition support being associated with improved youth health behaviors 
(4, 34, 41, 45, 49, 50)
.  
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Therefore, it was not surprising that the current study did not show that parent/guardian 
physical activity and nutrition support were associated with more youth physical activity 
or healthier youth diets.  It was unexpected, however, that parent/guardian support was 
significantly associated with higher youth BMI percentile-for-age: a risk factor for 
developing type 2 diabetes.  The results of this study indicated higher levels of 
parent/guardian physical activity support were associated with higher youth BMI 
percentile-for-age (r=0.433, p= 0.013) and higher parent/guardian nutrition support was 
correlated with youth BMI percentile-for-age (r=0.406, p=0.021).  It should be noted that 
our study had a sample size of only 32 parent/guardian-child pairs being measured for 
this variable compared to other studies whose sample sizes ranged from nearly 400 to 
1,000 participants 
(4, 41, 45, 49, 50)
.  Nonetheless, this is the first study to report these 
relationships in American Indian parent/guardian child pairs. Despite the unanticipated 
directionality of the relationship between parent/guardian support and youth BMI 
percentile-for-age, an interesting qualitative theme emerged during the data collection 
process.  Some parents/guardians commented as they filled out the physical activity 
support survey “I don’t do this [support behavior], because my child is already very 
active on his/her own” while others commented that “I am always encouraging my child 
to get up and be active because otherwise he/she would just come home and sit on the 
couch.”  Although initially counter-intuitive, these comments might indicate a deeper 
driving force beneath parent/guardian support that this survey was unable to capture.  
These comments indicated that it might not be that certain youth are more active because 
their parents/guardians support them to be, but rather that the parents/guardians of less 
active children engage in more support and encouragement behaviors in a, perhaps 
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unsuccessful, effort to motivate their youth to be more active.  In the same way, 
parents/guardians of overweight youth might be more inclined to encourage healthy 
eating habits than parents of non-overweight youth.  Because correlation statistics are not 
concerned with determining causality, testing this hypothesis was beyond the scope of 
this research.  The reasons for parents/guardians engaging in, or abstaining from, support 
behaviors for youth physical activity and nutrition have not been assessed in the 
American Indian population. Future research could examine the factors that promote 
parent/guardian support for youth behaviors as well as teasing out differences between 
types of support.  The findings from the present study could also be expanded by 
including youth reported values of perceived parent/guardian support for nutrition and 
physical activity to determine any influencing disparities between the two constructs. 
 There was a weak trend (r=-0.308, p=0.265) for parent/guardian nutrition support 
to be associated with decreased youth percentage of dietary intake (kcals) from fat.  
These findings were expected and are similar to the findings of Hewitt and Stevens, 
Young et al., and, Zabinski et al 
(21, 49, 50)
.  This result is encouraging to the extent that it 
indicates the possibility that parent/guardian nutrition support may influence youth 
dietary behaviors, particularly percentage of dietary intake from fat, in this population.  
This study added to the body of research by assessing youth percentage of dietary intake 
from fat using the gold standard measure of 3-day diet records instead of using a food 
frequency questionnaire which  provide a less rigorous estimate of the percentage of 
dietary fat intake by quantifying servings of various food groups (e.g., fruits and 
vegetables, high-fat foods). 
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 It should also be noted that more parents/guardians described themselves as the 
primary decision maker in the home for food (n=32) than did for physical activity (n=26).  
Many parents/guardians who were not the primary food decision maker indicated that 
another adult in the household made the food decisions while those who were not the 
physical activity decision makers indicated that “each person” or “the kids” made the 
household physical activity decisions.  This indicates that the youth in the study may 
have had more autonomy in their physical activity choices than in their food choices.  
The youth might also be separating their food behaviors from the behaviors of their 
households during this developmental period.  During adolescence, individuals tend to 
shift towards independence in decision making about many behaviors as well as being 
more influenced by peer groups than family 
(3, 4, 50)
.   
 Previous research indicates that adult behavior modeling may play as much of a 
role on youth health behaviors as adult support 
(49)
, while other research suggests that 
there is a minimal relationship between parent/guardian physical activity and youth 
physical activity
 (45)
.  The present research found that parent/guardian physical activity 
behavior was not strongly associated with youth moderate-to-vigorous physical activity 
or youth BMI percentile for age (Table 5).  Trends between better parent/guardian 
nutrition and better youth nutrition were apparent, although not significant (Table 5).  
Parent/guardian nutrition was not, however, consistently or significantly associated with 
youth BMI percentile-for-age.  This could be due to differences in parenting styles of the 
parents/guardians in this study or the community-wide nutrition environment in the 
communities sampled for this study.  For example, a poorer nutrition environment (e.g., 
more convenience stores, less access to fresh produce, vending machines easily 
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accessible to youth) may negate or weaken expected associations between parent and 
youth dietary behaviors.  The sample size of this study was also much smaller than 
previous studies (n=15 vs n>100 
(4, 45, 48, 49)
) and ethnically homogenous, and therefore 
not generalizable to non-American Indian, or larger populations.  Finally, parent/guardian 
behavior might not hold as much influence on youth behavior as expected for several 
reasons; most notably, it does not teach youth skills for the behavior that they can employ 
as they move towards independence.  While younger children might be likely to mimic 
their parents’ behaviors, this trend dissipates during adolescence 
(3, 4, 50)
.   
 A deficiency of this study is the use of mixed modalities to assess behavioral 
variables.  The study could be improved by monitoring physical activity among the 
parents/guardians as well as the children (instead of self-report leisure-time physical 
activity for parents).  The physical activity behavior survey proved cumbersome for the 
subjects: nine subjects either did not complete the survey or filled it out incorrectly to the 
point that their physical activity level could not be accurately calculated. 
Limitations of the study: 
 Several limitations of this study have already been posed.  The three largest 
limitations which could be remedied in future studies include: small sample size, 
incomplete cases of data, and lack of validated instruments.  Sample size could be 
bolstered in future studies by surveying parents/guardians during the initial meeting or 
consent process for the youth program.  Notifying the parents/guardians in advance and 
allowing them to schedule the measures could increase the likelihood of accessing 
parents/guardians.  Once the parents/guardians have agreed to participate, complete cases 
of data could be improved by administering the entire survey battery orally.  While there 
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are drawbacks to this approach (it is time consuming and increases the likelihood of the 
participants providing socially desirable responses), it would maximize the amount of 
complete and usable data collected.  Another opportunity to increase full cases of data 
would be to increase the rigor of testing measures for the youth.  Many youth in this 
study did not complete some of the measures which made comparisons between 
parent/guardian and youth pairs impossible.   Additionally, completing reliability and 
validity testing and improving upon the parent/guardian survey measures to make them 
easier to complete might improve the response rate. 
Study Strengths 
Despite the presented limitations, this study had several strengths.  American 
Indian populations are a difficult ethnic population to engage in research due to historical 
trauma and resistance to outside investigators.  This study successfully engaged two 
Northern Plains Indian communities to participate in the research which may help 
mobilize tribal members and community resources for future health prevention programs 
and interventions.  Additionally, this is the first study to assess parent/guardian 
knowledge for physical activity and nutrition, parent/guardian support for physical 
activity and nutrition, and parent/guardian physical activity and nutrition behaviors as 
they relate to youth risk factors for type 2 diabetes in an American Indian population.  
Although the sample size was less than anticipated, this study showed the feasibility of 
developing and administering surveys to American Indian parents/guardians regarding 
their knowledge, attitudes, and behaviors for youth physical activity and nutrition, as well 
as collecting diabetes risk factor measures in 10 to 14 year old American Indian youth.  
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Additionally, this study set the stage for future research to determine the robustness of 
these measurement tools in American Indian populations.   
Conclusions and suggestions for continued research: 
  While parents/guardians have an influential role in the lives of adolescents, this 
role did not translate broadly to measurable outcomes concerning type 2 diabetes risk 
factors for the 10-14 year old youth in the study.  Although this study was not conclusive 
regarding the influence of parent/guardian factors on youth disease risk factors, this topic 
merits further research in light of the increasing incidence of type 2 diabetes among 
youth.  Obesity and obesity related health behaviors (high fat diet and sedentary lifestyle) 
are complex disease risk factors that are influenced by a myriad of social, environmental, 
psychological, genetic, and behavioral variables.  Future research should address the 
composite effects of these variables as well as improving upon the developed survey 
battery to address the parent/guardian constructs measured in the present study. 
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APPENDIX 1: INFORMED CONSENT 
 
Informed Consent Form 
 
Project Title: Assessing Adult Factors That Influence Type 2 Diabetes Risk Factors In 
American Indian Youth. 
 
Project Sponsors and Tribal Approval 
This project is sponsored by The National Institutes of Health and The University of 
Montana. The project is part of the Chippewa-Cree approved JOURNEY to Native Youth 
Health program that administers a diabetes and alcohol prevention curriculum to Rocky 
Boy youth, age 10 – 14 years old.  
 
Local Project Directors: Priscilla Friede and Martin Parker – Rocky Boy Tribal Health, 
395-4064 
 
Project Coordinators: Christiana Ricci – 425-246-1359 and Blakely Brown – 
University of Montana, 406-243-6524. 
 
Purpose:  The purpose of this project is to gather information about things you know and 
do about physical activity and nutrition.  You are being asked to complete 3 surveys so 
we can get a better picture of your health habits and other things that relate to diabetes 
risks in Chippew-Cree youth.   
 
What happens during the survey: You will meet with either Priscilla Friede or Martin 
Parker to complete the survey.  Ms. Friede or Mr. Parker will explain the survey 
measures and make sure that you understand the study.  Filling out the surveys should 
take about an hour.  
 
Payment for participation:  You will receive $10.00 in cash for your time.  
 
Risks, inconveniences, and discomforts:  You might feel uncomfortable when you talk 
about your health behaviors.  Be assured that no physical or long-lasting harm will result 
from participating, but if you are uncomfortable during the survey, you can withdraw at 
any time. 
 
Benefits:  Being a part of this study gives you a chance to help improve the health of the 
next generation of American Indians.  By participating in this survey, you also might 
become more aware of your health behaviors.  
 
Confidentiality:  Project staff will keep all information from this study confidential. If 
the results of this study are written in a scientific journal or presented at a scientific 
meeting, information that might identify you or your child will not be used. 
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Compensation for Injury:  Although we do not foresee any risk in taking part in this 
study, the following liability statement is required in all University of Montana consent 
forms: 
 
"In the event that you are injured as a result of this research you should individually seek 
appropriate medical treatment. If the injury is caused by the negligence of the University 
or any of its employees, you may be entitled to reimbursement or compensation pursuant 
to the Comprehensive State Insurance Plan established by the Department of 
Administration under the authority of M.C.A., Title 2, Chapter 9. In the event of a claim 
for such injury, further information may be obtained from the University's Claims 
Representative of University Legal Counsel. (Reviewed by University Legal Counsel, July 
6, 1993)" 
 
Voluntary participation/withdrawal:  Your decision to take part in this project is 
entirely voluntary.  You may refuse to take part in the project or you may withdraw from 
the study at any time without penalty or loss of benefits to which you are normally 
entitled. 
 
Subject’s Statement of Consent 
I have read the above descriptions of this study. I have been informed of the risks and 
benefits involved, and all my questions have been answered to my satisfaction. 
Furthermore, I know that any questions I may have will be answered by PJ Friede or 
Martin Parker. I voluntarily agree to take part in this study. I understand that I will 
receive a copy of this consent form. 
 
Printed Name of Participant_______________________________________ __ 
 
 
Signature of Participant ________________________________ Date__________ 
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Informed Consent Form 
 
Project Title: Assessing Adult Factors That Influence Type 2 Diabetes Risk Factors In 
American Indian Youth. 
 
Project Sponsors and Tribal Approval 
This project is sponsored by The National Institutes of Health and The University of 
Montana. The project is part of the Crow approved JOURNEY to Native Youth Health 
program that administers a diabetes and alcohol prevention curriculum to Crow youth, 
age 10 – 14 years old.  
 
Local Project Directors: Todd Wilson and Jeri Lyn Harris – Crow Tribal Health, 638-
1891 
 
Project Coordinators: Christiana Ricci – 425-246-1359 and Blakely Brown – 
University of Montana, 406-243-6524. 
 
Purpose:  The purpose of this project is to gather information about things you know and 
do about physical activity and nutrition.  You are being asked to complete 3 surveys so 
we can get a better picture of your health habits and other things that relate to diabetes 
risks in Crow youth.   
 
What happens during the survey: You will meet with either Todd Wilson or Jeri Lyn 
Harris to complete the survey.  Mr. Wilson or Ms. Harris will explain the survey 
measures and make sure that you understand the study.  Filling out the surveys should 
take about an hour.  
 
Payment for participation:  You will receive $10.00 in cash for your time.  
 
Risks, inconveniences, and discomforts:  You might feel uncomfortable when you talk 
about your health behaviors.  Be assured that no physical or long-lasting harm will result 
from participating, but if you are uncomfortable during the survey, you can withdraw at 
any time. 
 
Benefits:  Being a part of this study gives you a chance to help improve the health of the 
next generation of American Indians.  By participating in this survey, you also might 
become more aware of your health behaviors.  
 
Confidentiality:  Project staff will keep all information from this study confidential. If 
the results of this study are written in a scientific journal or presented at a scientific 
meeting, information that might identify you or your child will not be used. 
 
Compensation for Injury:  Although we do not foresee any risk in taking part in this 
study, the following liability statement is required in all University of Montana consent 
forms: 
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"In the event that you are injured as a result of this research you should individually seek 
appropriate medical treatment. If the injury is caused by the negligence of the University 
or any of its employees, you may be entitled to reimbursement or compensation pursuant 
to the Comprehensive State Insurance Plan established by the Department of 
Administration under the authority of M.C.A., Title 2, Chapter 9. In the event of a claim 
for such injury, further information may be obtained from the University's Claims 
Representative of University Legal Counsel. (Reviewed by University Legal Counsel, July 
6, 1993)" 
 
Voluntary participation/withdrawal:  Your decision to take part in this project is 
entirely voluntary.  You may refuse to take part in the project or you may withdraw from 
the study at any time without penalty or loss of benefits to which you are normally 
entitled. 
 
Subject’s Statement of Consent 
I have read the above descriptions of this study. I have been informed of the risks and 
benefits involved, and all my questions have been answered to my satisfaction. 
Furthermore, I know that any questions I may have will be answered by Todd Wilson or 
Jeri Lyn Harris. I voluntarily agree to take part in this study. I understand that I will 
receive a copy of this consent form. 
 
Printed Name of Participant___________________________________  __ 
 
 
Signature of Participant ________________________________ Date__________ 
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APPENDIX 2: PARENT/GUARDIAN SURVEY INSTRUMENT 
Parent/Guardian JOURNEY Survey 
1. Age (years): ________  2.   Female               Male 
 
3. Ethnicity: 
   Native American or Alaska Native  Hispanic or Latino 
 White, not Hispanic    Black or African American  
 Asian      Native Hawaiian or Pacific Islander  
4. Tribal affiliation: 
 Not a tribal member  
 Tribal member, enrolled member of _______________________tribe. 
5. Yearly family income (check the box next to the range that best applies): 
 $ 00.00 - $10,000   $10,000 - $20,000   $20,000 - $30,000  
 $30,000 - $40,000   $40,000 - $50,000   $50,000 – above  
 Don’t know family income 
6. Years of school completed:  
 Less than high school    High school diploma/GED     Some college 
 Associate’s degree  College degree  Graduate degree  
7. Are you the person in the household who makes most of the day-to-day food 
decisions? 
 Yes   No: if no, who  __________ 
8.  Are you the person in the household who makes the most of the day-to-day 
decisions about physical activity? 
   Yes   No: if no, who___________ 
9. What is your relationship to the boy or girl participating in this study? 
   Birth parent      Other family member: _________  
   Legal Guardian      Other: _____________  
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Parent Knowledge and Support Questionnaire 
1. Children need at least ____________ minutes of physical activity a day, __________ 
days per week. 
2. Does this physical activity need to happen at one time or can it be added up over the 
whole day? 
 at one time    over the whole day 
3. Which of the following are examples of physical activity (check all that apply) 
 walking     riding bikes 
 ranch chores   watching basketball 
 football video games  dancing 
4. Can physical activity and good nutrition reduce risk of type 2 diabetes?   
 yes     no 
5. Children should eat _____ servings of fruits and vegetables each day. 
6. Whole grains, fruits, and starchy vegetables are good sources of: 
 fat   protein  carbohydrate 
7. Low fat sources of protein are (check all that apply) 
  extra lean ground beef  American cheese  
 hot dogs    skim milk 
 skinless chicken   pinto or black beans 
8. Which of the following are whole-grains? 
 Raisin Bran cereal and oatmeal 
 White rice and white, enriched breads 
 Brown rice and whole wheat breads 
 don’t know 
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9. The term “Added Sugars” on the Nutrition Facts label means  
 Sugars that naturally occur in the food 
 Sugars that supply calories but few or no nutrients 
 Sugars that supply calories and lots of nutrients 
 Don’t know 
10. The foods my child eats now can affect his or her health later in life 
 yes, I agree     no, I disagree 
11. It is important for my child to get at least 3 servings per day of fat-free or low fat 
milk or milk products like cheese, yogurt, or fortified calcium drinks. 
  True       False 
12. Which of the following would be the best, low-fat choice for an after-school snack 
for your adolescent:  
 French fries and a diet pop  
 chocolate chip cookies and Kool-Aid 
 banana and low-fat milk 
 don’t know 
13. Which of the following will get rid of the most fat in ground meat before eating it?  
 frying the meat until it is well done 
  cooking the meat without using oil 
 cooking the meat and then draining it and rinsing it with hot water 
 don’t know 
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14. Which part of a food label tells how much fat it in the food? 
 the brand name 
 the ingredients 
 the nutrition facts 
 don’t know 
15. It is most important for which group of children to be physically active 
 Overweight children 
  Average weight children 
  All children  
16. Once children are in middle school it is less important for them to get physical 
activity 
  True    False 
17. If my adolescent is breathing hard, sweating, or tired after 5 minutes of activity, he 
or she is probably working too hard and needs to stop. 
  True    False 
18. My adolescent is in a PE class at school so he/she does not need to get any more 
physical activity outside of school. 
  I agree    I disagree 
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Select the number that best describes how often in the past three months you have said or 
done what is described below to your child who is participating in this program.   
none      rarely   a few times        often very often does not apply 
  1          2           3                         4         5            8 
In the last 3 months:
1. I exercised with my child 
2. I offered to exercise with my child 
3. I gave my child reminders to exercise 
(“Are you going to exercise tonight?”) 
4. I changed my schedule so we could be 
active together 
5. I discussed physical activity with my 
child. 
6. I complained about the time my child 
spent being physically active. 
7. I criticized or made fun of my child for 
being physically active. 
8. I gave my child rewards for being 
physically active (bought something or 
gave him/her something). 
9. I planned for physical activity on outings 
with my child. 
10. I helped my child plan activities around 
physical activity. 
11. I asked my child for ideas on how I 
could be more physically active. 
12. I talked to my child about how much I 
like to be physically active. 
13. I provided transportation so my child 
could go to places where he or she 
could be physical activity or do sports 
(gym, fitness center, etc). 
14. I watched my child do physical activity/ 
sports  
15. I told my child that he or she is doing 
well in physical activity/ sports 
 
 
 
1. _____ 
2. _____ 
3. _____ 
 
4. _____ 
5. _____ 
 
6. _____ 
 
7. _____ 
 
8. _____ 
 
 
9. _____ 
 
10. _____ 
 
11. _____ 
 
12. _____ 
 
13. _____ 
 
 
 
 
14. _____ 
 
15. _____ 
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Select the number that best describes how often in the past three months you have said or 
done what is described below to your child who is participating in this program.   
none      rarely   a few times        often very often does not apply 
  1          2           3                         4         5            8 
In the last 3 months:
1. I encouraged my child to eat healthier 
snacks when he or she is tempted to eat 
“unhealthy foods” (cake, chips). 
2. I discussed my child’s eating habits with 
him or her  
3. I reminded my child not to eat high fat, 
high salt foods. 
4. I complimented my child on his or her 
eating habits (“Keep it up!”  “I am proud 
of you”) 
5. I noticed and commented if my child 
changed his or her eating habits. 
6. I ate high fat or high salt foods in front 
of my child. 
7. I refuse to eat the same healthy foods 
my child eats. 
8. I brought home foods that I know my 
child is trying not to eat. 
9. I got angry if my child encouraged me 
to eat low salt, low fat foods. 
10. I offered my child foods that I know he 
or she is trying not to eat.  
11. I buy candy, regular pop, or high fat 
snack food for my adolescent  
12. I encourage my child to eat fruits or 
vegetables at every meal 
13. I talk to my child about eating healthy 
14. I let my child cook, help cook, or help 
plan meals. 
15. I introduce many different fruits and 
vegetables to my child. 
 
 
 
1. _____ 
 
2. _____ 
 
3. _____ 
 
4. _____ 
 
 
5. _____ 
 
6. _____ 
 
7. _____ 
 
8. _____ 
 
9. _____ 
 
10. _____ 
 
11. _____ 
 
12. _____ 
 
13. _____ 
14. _____ 
 
15. _____ 
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